Introduction
For almost 20 years, the Breast Committee of the German Gynecological Oncology Group (Arbeitsgemeinschaft Gynäkologische Onkologie, AGO) has been preparing and updating evidence-based recommendations for the diagnosis and treatment of patients with early and metastatic breast cancer. The AGO Breast Committee consists of gynecological oncologists specialized in breast cancer and interdisciplinary members specialized in pathology, radiological diagnostics, medical oncology, and radiation oncology. This update has been performed according to a documented rule-fixed algorithm, by thoroughly reviewing and scoring chapter by chapter the recent publications for their scientific validity (Oxford level of evidence (LoE) [1] and clinical relevance (AGO grade of recommendation [GR] ; Table 1 ). We present the 2019 update; the full version of the updated slide set is available online as a PDF file in both English and German [2] .
Options for Primary Prevention: Principally Modifiable Lifestyle Factors
Individual risk factors can be classified into nonmodifiable and principally modifiable lifestyle factors. Currently, there is good evidence that changes in some modifiable risk factors could substantially decrease individual breast cancer risk. Relevant lifestyle factors such as obesity, alcohol consumption, physical inactivity, fiber-containing foods, smoking, and exposition to ionizing radiation are well known. A Mediterranean diet with consumption of extra virgin olive oil, nuts (> 10 g/day), and reduced consumption of fat and red meat can decrease the incidence of breast cancer. For other factors, such as supplementation of vitamin D, vegetarian or vegan diet, vegetables, fruits, or phytoestrogens, we have insufficient or contradictory data for reduction of breast cancer incidence [3] . Physical exercise (metabolic equivalents to 3-5 h of moderate pace walking per week) is very efficient [4] . Avoidance of hormonal therapy (especially estrogen/ progestin combination regimens) in postmenopausal women is a controllable factor that may reduce breast cancer risk [5] . Oral contraception does not increase the risk of mortality from breast cancer.
Breast Cancer Risk and Prevention
Gene analyses for high-risk breast and ovarian cancer patients have been performed since the middle of the nineties. Besides risk evaluation, intensified surveillance programs and prophylactic procedures have been developed, and genetic testing is currently being expanded to panel tests. A checklist facilitates the identification of persons with familial criteria for whom genetic counseling is an option and inclusion criteria for testing have been defined. In addition, testing should be performed in the context of a therapeutic option (e.g., PARP inhibitor) as a consequence of data on the use of PARP inhibitors in BRCA1/2 mutation carriers with advanced breast cancer (LoE 1b/GR B/AGO+) [6] (see also the chapter on treatment of metastatic breast cancer). The FDA has granted fast-track approval for both olaparib and talazoparib. Currently, the Committee for Medicinal Products for Human Use of the European Medicines Agency has adopted a positive opinion for a new indication of olaparib as monotherapy for the treatment of adult patients with germline BRCA1/2 mutations who have HER2-negative locally advanced or metastatic breast cancer.
Follow-up results of the German Consortium for Hereditary Breast and Ovarian Cancer [7] have recently been published for 4,573 patients based on a total of 14,142 screening rounds with MRI. A total of 185 invasive breast cancers and 36 ductal carcinomas in situ (DCIS) were observed, with the highest detection rates in BRCA1 mutation carriers, and underline the benefit of early intensive care. For high-risk patients (BRCA1/2-negatives), the surveillance program revealed a relatively lower positive predictive value of MRI as compared to the BRCA1/2 mutation carriers; however, also in this group the positive ) in addition to participation in an intensified surveillance program. RRBM after ovarian cancer is predominantly not indicated and could be thoroughly discussed depending on tumor stage, recurrence-free time (≥5 years), and age (< 55 years) (LoE 4/ GR C/AGO+/-). However, uni-or bilateral mastectomy is not indicated in the absence of clearly defined genetic risk factors (LoE 2a/GR B/AGO+). For RRSO, a current meta-analysis [8] demonstrated a significant reduction in the incidence of breast cancer, but publication year was a critical interaction factor, and most recent studies failed to find a significant reduction in breast cancer risk associated with RRSO (LoE 2a/GR B/AGO+/-). However, RRSO is associated with a significant reduction in the incidence of ovarian cancer and overall mortality (LoE 2a/ GR B/AGO++).
Data regarding the clinical benefit of risk-reducing contralateral mastectomy in BRCA1/2 mutation carriers suggested a disease-free survival (DFS) and an overall survival (OS) benefit in specific subgroups only, particularly in patients aged < 40 years with G1/2 tumors, no triple-negative breast cancer (TNBC), and no chemotherapy. Therefore, this intervention should be discussed with each individual patient (LoE 2b/GR B/AGO+/-). Breastconserving therapy (BCT) is safe (LoE 2a/GR B/AGO+) and systemic therapy can be given according to recommendations for sporadic breast cancer (LoE 3a/GR B/ AGO+). The addition of carboplatin represents not only an effective treatment option for metastatic cancer (LoE 2b/GR B/AGO+), but also in the neoadjuvant chemotherapy (NACT) setting (the last regardless of BRCA1 or BRCA2 mutation status) [9] .
Breast Cancer Diagnostics
All available evidence confirms that mammography screening is capable of significantly reducing breast cancer mortality [10] . Based on a review by Oeffinger et al. [11] , the number needed to screen to prevent one breast cancer death with a mortality reduction of 20% (40%) was estimated for women aged 40-49 years to be 1,770 (753), for women aged 50-59 years 1,087 (462), and for women aged 60-69 years 835 (355). Screening mammography for breast cancer is recommended for women aged 50-74 years (LoE 1a/GR A/AGO++) [12] [13] [14] [15] [16] . For women aged 40-49 years, individual shared decision-making is recommended as these women would have smaller beneficial health effects than women of older age groups, e.g., higher recall rates for additional imaging and biopsy rates (LoE 1a/GR B/AGO+) [17, 18] . There are no studies on women > 75 years of age. However, in view of an aging population, screening can be offered to women in good health with a life expectancy of ≥10 years (LoE 4/GR C/ AGO+).
Ultrasound as the sole modality for breast cancer screening cannot be recommended, neither using handheld ultrasound nor automated whole-breast ultrasound (LoE 3a/GR C/AGO-). The reasons are lack of reproducibility, high false-positive rate, low positive predictive value for biopsy, and lack of quality assurance.
Glandular tissue density as a risk factor for breast cancer development as well as for breast cancer detectability is a well-known issue of mammographic imaging; hence, new technologies to supersede or complete mammographic limitations are highly welcome. However, harms of supplemental imaging in women with dense breasts included higher recall and biopsy rates for women who did not have breast cancer. With digital breast tomosynthesis, the recall and biopsy rates were low (LoE 2b/GR B/ AGO+). The radiation dose, which is increased with dual acquisition of digital mammography and tomosynthesis, can be significantly reduced by synthetic 2D image reconstruction of the 3D data set [19] [20] [21] [22] [23] [24] . Digital breast tomosynthesis is particularly recommended if further mammographic diagnostic interventions such as digital spot compression view are requested [25, 26] .
Mammographic breast composition is newly classified according to the detectability of masses (A-D), in mammography strongly affected by the percentage of glandular tissue (1-4) [27, 28] . The systematic review by Melnikow et al. [24] underlined interobserver variability for categorizing breast composition, reporting reclassification rates of 12.6-18.7%. As computer-aided density assessment and calculation is getting more widely available, this limitation will be overcome soon.
To assess breast symptoms or lesions, clinical examination (LoE 3b/GR B/AGO++), mammography (LoE 1b/ GR A/AGO++), digital breast tomosynthesis where available (LoE 2b/GR B/AGO+), ultrasound (LoE 2b/GR B/ AGO++), and minimally invasive biopsies (LoE 1c/GR A/ AGO++) should be performed. Elastography (LoE 2b/GR B/AGO+) serves as an adjunct diagnostic modality and shows potential to decrease the false-positive biopsy rate.
MRI can be useful in high-risk patients and if clinical examination, mammography, ultrasound, and needle biopsy do not allow a definitive diagnosis (LoE 3b/GR B/ AGO+). Second-look ultrasound is recommended in cases of lesions detected by MRI only.
MRI should not be used in general for preoperative staging purposes in the case of BCT. According to a metaanalysis, the re-excision rate was not reduced. Furthermore, the initial and total mastectomy rate increased if a preoperative breast MRI was performed compared with no preoperative breast MRI [29, 30] . Preoperative breast MRI neither reduced the rate of local recurrences nor local recurrence-free survival or distant metastasis-free survival [31] . For some patients, e.g., with a reduced lesion detectability in mammography and ultrasound (detectability C-D), nipple involvement, lobular invasive cancer, suspicion of multilocular disease, and/or high risk, MRI can be considered (LoE 1b/GR B/AGO+/-) [32, 33] . The feasibility of performing MRI-guided vacuum-assisted biopsies is mandatory if suspicious lesions are detected by MRI of the breast.
In the case of clinically and/or sonographically suspicious axillary lymph nodes, core needle biopsy is recommended to detect extensive axillary disease (LoE 2b/GR B/AGO++). If lymph node involvement is proven by needle biopsy in a patient undergoing neoadjuvant therapy who is a potential candidate for targeted axillary dissection, a marker should be inserted into the metastatic lymph node. The marker should have a proven detectability and stable location also after completion of therapy. The standard procedure in patients with clinically negative axillary lymph nodes is sentinel lymph node biopsy (SLNB).
Imaging for metastasis is recommended with CT scan of the thorax/abdomen and bone scan in patients with high metastatic potential (e.g., lymph node-positive) and/ or symptoms, or in case of decision-making for chemotherapy and/or HER2 treatment (LoE 2b/GR B/AGO+) [34] .
Pathology

Immunohistochemistry Scores for the Determination of Hormone Receptors
Hormone receptors are both of prognostic and therapeutic importance, and one of the most important parameters to be determined in breast cancer. Traditionally, the results of immunohistological determination of estrogen and progesterone receptors were reported using immunohistochemistry (IHC) scores, such as the Allred score, the Remmele score, or the H score. These scores are based on the determination of the percentage of positive tumor cells and staining intensities. When using IHC scores, the definitions of receptor positivity or negativity depends to a large extend on the staining intensity and on the type of scoring system. For example, estrogen receptor (ER) positivity is assumed for < 1% ER-positive tumor cells with intermediate or strong staining when using the Allred score (score results 3 or 4). However, with the Remmele score, a negative result (score 2) will be calculated with up to 50% positive tumor cells when low staining intensity is present. Therefore, the use of IHC scores is discouraged, and this is in line with other national and international guidelines.
ER Low-Positive Tumors
The ER low-positive group is characterized molecularly by having features of TNBC in the majority of cases. This includes basal-like phenotype [35] , high incidence of germline BRCA mutation [36] , and high risk score by Oncotype DX ® [37] . Also, distant disease-free survival is similar to TNBC in these cases [38] . Therefore, a low threshold of 1% for ER positivity may lead to the false categorization of biologically ER-negative tumors as ERpositive ones in the low ER receptor expression group. We recommend careful consideration in the low ER-positive situation to rule out clinically insignificant ER expression in a tumor dominated by features of TNBC otherwise.
Adoption of the Updated ASCO/CAP Guideline for HER2 Testing
The recently updated ASCO/CAP guideline for HER2 testing in breast cancer [39] contains newly developed recommendations and testing algorithms regarding less common scenarios when using a dual-probe in situ hybridization (ISH) assay. Five different scenarios for HER2 copy numbers and centromere 17 ratios were described, and groups 2-4 are rare, involving < 5% of cases. The diagnostic approach for these cases includes more rigorous interpretation criteria for ISH and requires concomitant IHC review to allow for combined interpretation of the ISH and IHC assays.
Immunohistological Detection of PD-L1 on Immune Cells
The immunohistological expression of PD-L1 on immune cells was shown to be predictive for prolonged progression-free survival among patients with metastatic TNBC treated with atezolizumab plus nab-paclitaxel [40] . In this clinical trial, the IHC staining was performed using the Ventana PD-L1 (SP142) assay with positive control (tonsil), either on the primary cancer or on metastatic tumor biopsy. Cytoplasmic staining of at least 1% of the leukocyte stromal infiltrate (lymphocytes, macrophages, plasma cells, granulocytes outside of abscesses) was shown to be predictive. For quality assurance, obliga-DOI: 10.1159/000501000 tory participation in further education and training measures is strongly recommended. Reference pathology should be requested in case of not yet completed qualification.
Lesions of Uncertain Malignant Potential (B3)
The group of lesions of uncertain malignant potential (B3) are detected typically in core or vacuum-assisted biopsy in asymptomatic women. The risk associated with B3 lesions cannot be strictly categorized according to the type of lesion (atypical ductal hyperplasia [ADH], flat epithelial atypia [FEA] , lobular intraepithelial neoplasia, papilloma, radial scar), but additional clinical and pathological factors must be taken into consideration. The aim of further excision of B3 lesions is to detect more severe lesions (DCIS), but also to minimize the risk of progression of a lesion of low malignant potential to an in situ or invasive carcinoma.
ADH is characterized by a low-grade, monomorphic proliferation of atypical ductal epithelial cells which either partially or completely involve terminal ductal spaces, but involve the ductal spaces to a total extent of < 2 mm. There is a particularly high risk for breast cancer when combined with BIRADS IV/V and high breast volume. DCIS or carcinoma occur in 30 and 8%, respectively, within a mean follow-up time of 76 months [41] . The reason for the high upgrade rate on open biopsy after the diagnosis of ADH is believed to be that ADH on core biopsy not infrequently represents inadequately sampled DCIS.
The role of lobular neoplasia as a precursor lesion for invasive lobular carcinoma has been confirmed recently. However, because of the low-risk nature of classical lobular neoplasia, a consensus has been reached that open excision can be avoided after the diagnosis of classical lobular neoplasia has been established on core biopsy and no discordant imaging, especially no focal lesion, is present [42] . In contrast, high-risk variants of lobular neoplasia, which include pleomorphic and florid lobular carcinoma in situ, are recommended for open biopsy and preferably complete excision.
A similar approach of conservative management avoiding open biopsy in the typical case of FEA has been recommended, provided that no mass lesion is present and imaging findings are concordant with pathological findings [43] .
The diagnosis of solitary or multiple papillomas on core biopsy carries a risk of up to 30% (with atypia) for an invasive carcinoma or DCIS. However upgrade rates are widely different in the literature and may be as low as 3.1% [44] . It is important to distinguish papillomas, which are associated with mass lesions from peripheral papillomas that are often smaller but are commonly associated with proliferative breast disease. Certain clinical and imaging risk factors are associated with increased risk (patient age, lesion multiplicity, and peripheral location). Conservative management is justified provided that the biopsy has been sufficiently representative and no discordance to imaging results was evident.
A radial scar may mimic carcinoma mammographically because of its stellate appearance. Radial sclerosing lesions are only rarely associated with atypia or DCIS. Therefore, radial scars most often are benign lesions and recent studies with careful radiological correlation have indicated that open biopsy may not be necessary for small lesions and complete removal of the imaging abnormality. When radial scar is associated with atypia (such as FEA, ADH, or classical lobular neoplasia), management can the same as recommended in cases of atypia alone [45] .
In summary, there is accumulating evidence that open biopsy may be necessary only for a subset of patients with FEA, lobular intraepithelial neoplasia, papilloma, or radial scar lesions, provided that careful radiological-pathological correlation was performed, no clinical, imaging, or pathological high-risk factors are present, and the imaging abnormality was completely or at least sufficiently representatively removed. This can often be achieved with a diagnostic-therapeutic vacuum-assisted biopsy. ADH is an exception and should be excised in most instances.
Prognostic and Predictive Factors
Prognostic and predictive factors are an essential part of therapy concepts in early and advanced breast cancer. In 2019, the AGO guidelines for prognostic and predictive factors did not change substantially, since the data presented in 2018 altered the LoEs, but not the AGO recommendations.
Pathological complete response (pCR) predicts a survival benefit [46] . However, patients with a large tumor (cT3/4), nodal involvement before NACT, and an invasive lobular subtype have an increased recurrence risk, despite pCR (LoE 2a/GR B/AGO+/-) [47] .
In hormone receptor-positive HER2-negative early breast cancer with 0-3 involved lymph nodes, gene expression assays may be used if established clinical pathological factors do not allow therapy decisions regarding the use of chemotherapy in addition to the standard of endocrine therapy. Patients with an estimated risk of recurrence of > 10% at 10 years are generally considered candidates for upfront or adjuvant chemotherapy. AGO recommends four tests (AGO "+") that have been thoroughly validated retrospectively (LoE 1b for Endopre- [48] and for MammaPrint ® from the MINDACT trial [49] confirmed an excellent outcome in pN0-1 patients who had low-risk test results. Clinical outcome data from an analysis of a large prospectively designed registry investigating patients over a longer period confirm these results in real-life clinical practice [50] . However, in 2018 the 9-year data of the prospectively randomized TAILORx trial were published, lacking a chemotherapy benefit in the intermediate-risk group with a recurrence score of 11-25 for patients > 50 years and with a 36% relative risk increase with endocrine therapy compared to chemo-endocrine therapy in patients < 50 years. Patients with a recurrence score of 26-100 had a distant metastasis rate of 13% despite chemotherapy. The whole intermediate-risk study cohort (recurrence score 11-25) had a distant disease-free survival of 94.5% without and of 95% with chemotherapy combined with endocrine treatment [51] .
In HER2-positive early breast cancer, a meta-analysis (n = 967) demonstrated that pCR after neoadjuvant therapy (chemotherapy + anti-HER2 therapy) is significantly lower in phosphatidylinositol-4,5-bisphosphate 3-kinase catalytic subunit alpha (PIK3CA)-mutant versus wildtype tumors (16.2 vs. 29.6%; p < 0.001) (LoE 1b). This difference was mostly due to a substantial difference in hormone receptor-positive tumors with pCR rates of 7.6 versus 24.2% (p < 0.001); in hormone receptor-negative tumors, the numerical difference was not significant (27.2 vs. 36.4%; p = 0.125) [52] . Due to the lack of clinical consequences, there is no AGO recommendation for PIK-3CA mutation analysis before NACT so far (AGO+/-).
In triple-negative early breast cancer, germline BRCA status is predictive in response to NACT. In the neoadjuvant GeparQuinto trial, in 74 (15.8%) out of 469 TNBC patients with available germline DNA, BRCA1 (n = 61) or BRCA2 (n = 13) mutations were detected. pCR (ypT0/ ypN0) was observed in 50% (n = 37) of the mutation carriers, but in only 31.1% (n = 123) of patients without mutations (p = 0.002). In patients without BRCA mutations (HR = 0.20, 95% CI 0.11-0.34, p < 0.001) but not in mutation carriers (HR = 0.48, 95% CI 0.18-1.27, p = 0.129), pCR (ypT0/ypN0) was significantly correlated with DFS [53] . As there are evidence-based consequences for patient management beyond the neoadjuvant setting, gBRCA determination is recommended in TNBC (LoE II/GR B/ AGO+). Yet, as shown earlier in the GeparSixto trial, the use of platinum should not depend on the gBRCA status.
In patients with NACT, detection of ≥1 circulating tumor cell is an independent prognostic factor for locoregional relapse-free survival (HR = 1.8, 95% CI 1.2-2.7, p = 0.001), distant disease-free survival (HR = 2.4, 95% CI 1.9-3.1, p < 0.0001), as well as OS (HR = 2.6, 95% CI 1.9-3.4, p < 0.0001). Circulating tumor cell positivity was not correlated with pCR in this meta-analysis comprising 2,156 patients from 21 studies [54] . Despite the high LoE (1a/GR B), the AGO does not recommend circulating tumor cell detection in clinical routine due to the lack of therapeutic consequences (AGO+/-). In metastatic breast cancer, the presence of disseminated tumor cells is correlated with prognosis. Despite a new meta-analysis [55] , the AGO did not change their recommendation grade, only the LoE (1/GR A/AGO+/-). Also cell-free DNA has a prognostic value in the adjuvant and the metastatic setting, but data regarding its clinical utility are still limited and the detection techniques different (LoE 1/GR B/ AGO+/-) [56, 57] .
Ductal Carcinoma in Situ
The diagnosis of DCIS increased following the introduction of screening mammography and comprises > 20% of all newly diagnosed breast cancers [58] . However, epidemiological studies demonstrate that the removal of DCIS lesions has not been accompanied by a reduction in the incidence of invasive breast cancer [59, 60] . The challenge of DCIS is to minimize the risk of overdiagnosis, to avoid under-or overtreatment, and potentially to prevent the development of invasive breast cancer. DCIS is commonly diagnosed by mammography, but up to 20% of DCIS remain mammographically occult due to lack of calcifications and/or small tumor dimensions. The use of additional imaging techniques may theoretically be helpful to detect more DCIS or to observe the extent of a DCIS lesion and define surgical treatment. However, the role of MRI in DCIS is not well defined. Breast MRI has a high sensitivity in the diagnosis of invasive breast cancer, varying from 90 to 100%. The sensitivity for the diagnosis of DCIS is lower (77-96%). However, MRI does not improve the results of surgical therapy of DCIS [61, 62] .
The biological characteristics of DCIS often predict recurrence and the type of invasive cancer that may develop in the future (e.g., no receptor expression versus hormone receptor-positive tumors). Among patients with DCIS, the breast cancer-specific mortality was associated with age at diagnosis, ethnicity, grade, size, and ER status [59] . With appropriate risk prediction of subsequent development of invasive cancer, there is a better chance for individualized therapy. Breast cancer surgery aims at the complete removal of the DCIS and represents the most favorable treatment in a majority of patients. Negative margins of at least 2 mm are associated with a reduced risk of ipsilateral DCIS or ipsilateral breast tumor recurrence (IBTR) compared with positive margins defined as DOI: 10.1159/000501000 ink on DCIS. Negative margins < 2 mm alone are not an indication for mastectomy, and factors known to impact the rates of IBTR should be considered in determining the need for re-excision [63] .
The majority of trials reveal that postsurgical endocrine treatment as well as radiation therapy both reduce IBTR, but do not show any effect on mortality. Radiotherapy after breast cancer surgery has been shown to reduce both in situ and invasive recurrences in five phase III trials, two of which have also demonstrated that tamoxifen 20 mg/day reduces the risk of ipsilateral and contralateral events by approximately 30% at both 10 and 15 years (LoE 1a/GR A/AGO+) [64, 65] . Omitting radiotherapy implies a slightly elevated risk for local recurrence without an effect on OS. The omission of adjuvant radiotherapy in selected low-risk cases such as those with tumors < 2.5 cm, low and intermediate nuclear grade, and mammographically detected DCIS might be discussed in individual patients according to retrospective data analysis; this of course lacks level 1 evidence. The number needed to irradiate for IBTR is 9 over all risk groups. Retrospective evaluation of the ER status showed that tamoxifen reduced any subsequent breast events by 42% in ER-positive DCIS [64, 66] . AIs offer an endocrine option for postmenopausal women with ER-positive DCIS, depending on the patient's medical (e.g., osteoporosis and venous thrombosis) and short-term tolerability. However, OS is not improved by endocrine therapy. The number needed to treat with tamoxifen or AI for any ipsilateral breast event is 15.
The optimal management in particular of adjuvant treatment and long-term risks must be discussed with the individual patient. Hence, potential side effects of radiation therapy and endocrine therapy, albeit small, must be weighed more carefully when making treatment decisions for patients with DCIS.
Breast Cancer Surgery under Oncological Aspects
The extent of breast surgery has been consistently reduced in recent years. No ink on tumor is the accepted standard for resection margins for patients who undergo primary breast-conserving surgery or surgery, provided that all suspicious lesions according to preoperative imaging are resected (LoE 2a/GR A/AGO++).
Choi et al. [67] published the first study investigating the impact of the margins after NACT in respect to DFS and OS. Due to these findings, the authors concluded that after NACT there was no reason to aim for extended resection boundaries compared to the primary surgery.
Preoperative axillary assessment consists of thorough clinical and ultrasound examination. SLNB is the standard of care staging procedure in cN0 patients with invasive disease (LoE 1b/GR A/AGO++). Suspicious lymph nodes should be assessed by core needle biopsy.
In contrast, the role of axillary surgery is still under debate in patients with 1-2 positive sentinel lymph nodes (SLNs) after primary surgery. This was mainly due to limitations of the American College of Surgeons Oncology Group (ACOSOG) Z0011 trial [68] and the AMAROS trial [69] as well as to the lack of confirmable studies. In 2017 the ACOSOG Z0011 trial presented 10-year followup data [70] , with no differences in locoregional recurrences, DFS, and OS.
Three studies concerning healthcare research have been published in the last year [71] [72] [73] investigating the development of axillary surgery in patients with 1-2 positive lymph nodes in clinical routine. Morrow et al.'s [71] findings stated that 51% of the surgeons advised against axillary lymph node dissection (ALND). Poodt et al. [72] studied the operative procedure performed on 37,520 women by means of the Netherlands Cancer Registry. In the neoadjuvant setting the role of SLNB is still a matter of intense debate. Axillary staging after NACT offers a number of benefits: reduction to one-step surgery, reduction of the ALND rate due to conversion from cN+ to ycN0, and determination of pCR as an important prognostic parameter. However, older data on the feasibility and reliability of SLNB in this setting were controversial. The French GANEA 2 study [74] is the first prospective multicenter cohort study which enrolled 418 clinically node-negative patients who underwent SLNB alone after NACT. The detection rate for the SLN was 97%. Only 1 (0.2%) axillary recurrence was observed after 3 years. In a retrospective single-center study, Galimberti et al. [75] published similar results. After 5 years of follow-up, only 1 (0.4%) axillary recurrence was observed in 249 clinically node-negative patients who underwent SLNB after NACT. The AGO favors SLNB after NACT in cN0 patients (LoE 2b/GR B/AGO+). SLNB before NACT remains an option if an impact on adjuvant treatment decisions is expected (LoE 2b/GR B/AGO+/-).
For patients who initially present with (histologically proven) positive axillary lymph nodes (pN+), the feasibility and accuracy of SLNB is lower than in the adjuvant setting [76] [77] [78] . It is unclear whether the unfavorable false-negative rates translate into higher recurrence rates. Suggestions have been provided to improve the false-negative rate for patients who convert from cN+ to ycN0 after NACT. An unplanned retrospective analysis of the ACOSOG Z1071 revealed that the false-negative rate could be improved when > 2 SLNs were removed or when a dual tracer technique was applied. More than 2 SLNs were, however, identified in only 43.1% of the patients in the ACOSOG study and in 34% in the SENTINA trial. The improvement of the false-negative rate by use of a dual tracer technique was not confirmed in the multivariate analysis of the SENTINA trial, but patients had significantly more lymph nodes removed (3 vs. 2).
Targeted axillary dissection offers a new treatment option in biopsy-proven node-positive patients who convert to cN0. Targeted axillary dissection implies the combined removal of the SLN and the core biopsy-positive target lymph node, which was marked with a clip, coil, seeds, or tattoo at the time of diagnosis. Hereby the falsenegative rate can be reduced significantly [79] . In the retrospective analysis of a prospective register, Caudle et al. [79] described a false-negative rate of 10.1% with SLNB alone, of 4.2% with dissection of the target lymph node alone, and of 1.4% in case of combined dissection of SLN and target lymph node (targeted axillary dissection). In 23% of the cases the target lymph node was no SLN, which underlines the combination of both methods.
Despite the fact that many issues, including the surgical and the marker technique or the reproducibility of this retrospective single-center study, remain uncertain, routine ALND in patients who convert from pN+ to ycN0 appears to be overtreatment for many patients. There- fore, in the updated 2019 guideline the AGO recommends targeted axillary dissection as the procedure of choice (as opposed to ALND) for pN+/ycN0 patients (LoE 3b/GR C/AGO+) (Fig. 1) . Due to open questions it seems advisable to gather patient data in a registry. Furthermore, the results of several studies (RISAS, SENTA, GANEA 3) are eagerly anticipated and will facilitate a binding clarification.
Oncoplastic and Reconstructive Surgery
Oncoplastic surgery today represents an essential component in the framework of an integrated treatment strategy for patients with breast carcinoma. It is defined as the use of plastic surgery techniques at the time of tumor removal, in order to achieve safe resection margins on the one hand, while on the other allowing an aesthetic breast shape [80] . Oncoplastic surgery focuses on favorable scar positioning, adequate soft tissue shaping, the choice of a suitable reconstruction procedure (particularly when radiotherapy is indicated), and reconstruction of the contralateral side in order to achieve symmetry. The basic principles of reconstructive surgery (AGO++) require planning in an interdisciplinary tumor board prior to the actual surgical procedure. In general, the least burdensome surgical technique with an aesthetic result that will be stable over the longer term should be selected. The patient must receive detailed information and advice about all surgical techniques and their advantages and disadvantages, and about the option of obtaining a second opinion. In case of an unfavorable tumor-breast ratio, neoadjuvant systemic therapy (NAST) might be considered, depending on the tumor biology. The preoperative counseling should include possible procedures for the contralateral breast if indicated. Contralateral procedures and subsequent operations in order to achieve symmetry should therefore be discussed with the patient even before the first operation. These operations are usually performed as secondary procedures after an interval of at least 3-6 months. The effects of radiotherapy on the affected side must be taken into account (e.g., volume reduction). Importantly, adjuvant therapy should not be delayed by breast reconstruction.
When mastectomy is necessary, skin-sparing techniques in suitably selected patients are associated with a similar recurrence rate and a better quality of life (LoE 2b/ GR B/AGO++). Depending on the location of the tumor, the mammillary and areola complex can also be preserved. The same also applies to prophylactic mastectomy (LoE 2a/GR B/AGO+).
Following a mastectomy, reconstruction can be carried out using pedicled (LoE 3b/GR C/AGO+) or free tissue transfer (LoE 2a/GR B/AGO+), and also with the use of silicone gel-filled implants (LoE 2a/GR B/AGO+). A recent analysis including 55,279 patients reported equal oncological safety compared to saline implants [81] . Possible associations between implants and rare diseases are summarized in Figure 2 [82] . Reconstruction can be carried out either immediately or after an interval (LoE 3b/ GR B/AGO++). The latter does not delay any necessary adjuvant therapies, but may result in shrinkage of the skin cover. When free tissue transfer is used, the deep inferior epigastric perforator or free transverse rectus abdominis muscle flaps are available (LoE 2a/GR B/AGO+). Both procedures are potentially muscle-sparing, but the deep inferior epigastric perforator is associated with a lower rate of herniation.
In case of heterologous reconstruction, immediate reconstruction with implants should be completed before starting radiotherapy to avoid a negative outcome (LoE 2a/GR B/AGO+) [83] . However, the patient must receive information about the high complication rate (e.g., capsule contraction, revision operations, failure of the reconstruction, impaired cosmetic appearance) and about the lower level of patient satisfaction in comparison with autologous reconstruction plus radiotherapy (LoE 2b/GR B) [84, 85] (Fig. 3) .
In cases with indication for meshes, autologous tissue flaps (e.g., deepithelialized corium-fat flaps), acellular dermis, or synthetic mesh are available and of equivalent value (AGO+). Volume deficits and scars can be corrected using lipotransfer both after breast preservation and also after mastectomy with reconstruction (LoE 2a/GR B/ AGO+). Numerous studies confirming the oncological safety of these approaches have been published in the meantime [86] .
NACT: Subtype-Specific Therapies
If there is an indication for systemic chemotherapy, the AGO recommends NAST. For patients with hormone receptor-positive, HER2-negative tumors at high risk, dose-dense chemotherapy, including weekly regimens, is preferred. For patients with HER2-positive tumors, neoadjuvant treatment should contain anthracyclines and taxanes plus trastuzumab (in high-risk patients plus pertuzumab), or an anthracycline-free regimen with carboplatin is recommended. For patients with TNBC, dosedense chemotherapy including weekly regimens with anthracyclines and taxanes is recommended. For some patients the additions of a platinum analog is recommended (Fig. 4) .
Survival rates are similar after primary systemic ("preoperative," "neoadjuvant") chemotherapy (NAST) and adjuvant therapy. pCR defined as ypT0 ypN0 or ypT0/is ypN0 is associated with improved survival [46, 87] . NAST is the preferred therapeutic option in patients who have an indication for adjuvant chemotherapy. A recent EBCTCG meta-analysis of NAST trials with a follow-up of 15 years detected an increased rate of breast conservation with equal DFS and OS (compared to adjuvant therapy). The increased rate of local recurrence cannot be attributed to NAST, but to different rates of recurrence after breast cancer surgery versus mastectomy [88] . Modern regimens are considered to be more efficient (higher pCR), and better surgical and radiotherapy approaches as well as pathology assessment have improved outcome after NAST. NAST allows response-guided therapies and novel post-neoadjuvant therapies in low-or nonresponding tumors. Dose-dense therapy regimens should be preferred (AGO++). In particular, in patient subgroups among whom a pCR is strongly associated with improved survival such as in TNBC, HER2-positive, and luminal Blike (hormone receptor-positive/HER2-negative/grade 3, high Ki-67) cancer, NACT (plus targeted therapy) should be the preferred therapeutic approach (AGO++). In patients with TNBC (regardless of gBRCA1/2 mutation status), a platinum-containing regimen may be considered (LoE 2b/GR B/AGO+) based on data from phase II randomized trials (e.g., GeparSixto, CALGB 40603) [89] . The addition of carboplatin was not only associated with an increased pCR rate in both neoadjuvant trials, but also resulted in a significant improvement in GeparSixto with a DFS rate of 85.8% (with carboplatin) versus 76.1% without carboplatin (HR = 0.56, p = 0.0350) and a clinically meaningful albeit statistically not significant improvement in DFS (absolute 5%) in the CALGB 40603 study. Furthermore, the results of the GeparSepto trial suggest particular benefit from using nab-paclitaxel 125 mg/m 2 weekly instead of paclitaxel for patients with TNBC (LoE 1b/GR B/AGO+) [90] [91] [92] .
For patients with HER2-positive tumors, HER2-directed therapy is standard as part of neoadjuvant and adjuvant therapy. Given the significant increase in pCR rates and the trend for improved progression-free survival observed in the neoadjuvant NeoSphere trial with the addition of pertuzumab to trastuzumab, dual blockade is highly recommended in patients at high risk for recurrence [93] [94] [95] [96] (LoE 2b/GR B/AGO++).
In patients with N+ or hormone receptor-negative/ HER2-positive tumors, adjuvant therapy with trastuzumab and pertuzumab after surgery for a total of 52 weeks should be considered (LoE 2b/GR B/AGO+). With respect to endocrine neoadjuvant therapy, in exceptional situations, endocrine treatment with gonadotropin-releasing hormone analogs plus an AI may be considered for premenopausal women (LoE 1b/GR C/AGO+/-). Response-guided treatment has been shown to be beneficial within the GeparTrio trial. Consequently, in the case of response after two cycles of DAC (docetaxel, Adriamycin, cyclophosphamide) in hormone receptor-positive breast cancer, a total of eight instead of six cycles of DAC may be considered to be appropriate (LoE 2b/GR C/AGO+). In the case of no response after two cycles of DAC, continuation of NACT with a non-cross-resistant regimen (LoE 2b/GR B/AGO+) such as 4× vinorelbine/capecitabine (LoE 1b/GR B/AGO+) may be beneficial [97] . This can be an option in individual cases but cannot be considered as a routine approach. Post-neoadjuvant concepts are currently being investigated in clinical trials, and trial participation is recommended if possible, particularly in the case of no pCR. NAST is also recommended to allow a risk-adapted postoperative therapy (LoE 1b/GR A/ AGO++).
These are the AGO recommendations for post-neoadjuvant therapy: for patients with hormone receptor-positive tumors, endocrine therapy according to the menopausal status is recommended (Fig. 5) . Given the positive results of the CREATE-X study, further chemotherapy with capecitabine in TNBC for no pCR can be considered (LoE 2b/GR B/AGO+) [98] .
For patients with HER2-positive tumors, adjuvant anti-HER2 therapy with either trastuzumab alone or plus pertuzumab (especially in high risk patients -node-positive or hormone receptor-negative) is recommended.
If residual disease is present after NAST (non-pCR), trastuzumab emtansine to complete 14 doses of anti-HER2 therapy is highly recommended [99] , irrespective of the hormone receptor status, the volume of the residual disease, or other risk factors.
Novel predictive factors, such as tumor-infiltrating lymphocytes (LoE 1/GR B/AGO+) or PIK3CA mutation in the tumor (LoE 2/GR B/AGO+/-), are promising tools, but currently not recommended in the routine clinical setting [100, 101] . Patients with gBRCA mutations have a higher probability to achieve a pCR. The indications for mastectomy after NACT remain unchanged: positive margins after repeated excisions (LoE 3b/GR C/AGO++), lack of feasibility of radiotherapy (LoE 5/GR D/AGO++), and presence of inflammatory breast cancer (with no more than clinical complete response, LoE 2b/GR C/ AGO+). In inflammatory breast cancer with pCR after NACT, BCT may be discussed with the patient. Furthermore, large tumors (cT4a-c) at first diagnosis represent only a relative indication for mastectomy after NACT (LoE 2b/GR B/AGO+/-). In the case of nodal involvement, biopsy and clip marking of the positive nodes is recommended if possible (LoE 5/GR D/AGO+). The SLN procedure is recommended preferably after neoadjuvant therapy in the case of cN0 (LoE 2b/GR B/AGO+) (see also the chapter on surgery) [77, [102] [103] [104] . Delayed initiation of NACT for thorough diagnosis (imaging and/or molecular pathology) is not correlated with a negative outcome (LoE 2b, GR B). Surgery after NACT should be planned 2-4 weeks after the last chemotherapy cycle, after patients have recovered from hematological toxicities (LoE 2b/GR B/AGO++) [105, 106] .
Adjuvant Cytotoxic and Targeted Therapy
It is well known that adjuvant anthracycline-and taxane-based chemotherapy reduced breast cancer mortality by approximately one-third depending on the absolute risk without chemotherapy [107] . Furthermore, there was no significant difference in survival between adjuvant and NACT in early breast cancer despite higher local recurrence rates in tumors downsized with NACT [88] . In addition to downsizing tumors in the breast and axillary lymph nodes, NAST provides the unique opportunity to assess the in vivo efficacy of the therapy used and potentially to tailor post-neoadjuvant therapy appropriately. Hence, if chemotherapy is indicated, systemic treatment before surgery (neoadjuvant) is preferred.
Very recently, a patient-level meta-analysis of 37,298 women with early breast cancer in 26 randomized trials showed that increasing the dose intensity of chemotherapy by more frequent administration or sequential scheduling moderately improved the 10-year risk of recurrence and death from breast cancer without increasing mortality from other causes [108] . Because of this strong evidence, dose-dense chemotherapy (weekly regimen) (AGO++) instead of conventionally dosed anthracyclineand taxane-based chemotherapy (every 3 weeks) (AGO+) should be the preferred treatment option both for highrisk ER-positive breast cancer and TNBC. Especially in high-risk breast cancer with more than three involved axillary lymph nodes, dose-dense and dose-intensified chemotherapy showed superior survival compared with a conventional schedule [109] . Most strikingly, OS was improved with an absolute difference of 10% after 10 years of follow-up (AGO++).
Even though anthracycline-and taxane-containing chemotherapy is generally recommended, some patients might not be suitable for this due to preexisting comorbidities. In patients with reduced left ventricular ejection fraction, an anthracycline-free therapy with docetaxel/cyclophosphamide (AGO+) [110] might be an option, while other regimens such as weekly paclitaxel (AGO+/-) [111] or cyclophosphamide, methotrexate, and fluorouracil (AGO+/-) [107] may not be sufficiently effective. Patients suffering from sensory neuropathy might be treated taxane-free with fluorouracil, epirubicin, and cyclophosphamide (AGO+). In patients with HER2-positive early breast cancer, anti-HER2 therapy with trastuzumab is highly recommended (AGO++). Trastuzumab might be either combined with an anthracycline-and taxane-based chemotherapy (AGO++) or an anthracyclinefree regimen like carboplatin/docetaxel (AGO+) [112] . In HER2-positive node-negative early breast cancer with a maximum diameter of 2 cm, trastuzumab might be combined with weekly paclitaxel (AGO+) [113] . In patients with HER2-positive early breast cancer with positive lymph nodes and/or ER negativity, pertuzumab in addition to trastuzumab and chemotherapy improved invasive disease-free survival (AGO+). In HER2-positive patients not achieving a pCR after NAST, the antibody-drug conjugate trastuzumab emtansine for the completion of 12 months anti-HER2 treatment considerably improved invasive disease-free survival (88.3 vs. 77.0%) (AGO++) [99] . In TNBC patients not achieving pCR after NACT, post-neoadjuvant therapy with capecitabine is an option (AGO+) [98] .
Adjuvant Endocrine Therapy
Endocrine therapy is indicated in all patients with hormone receptor-positive breast cancer as well as those with low-positive cancer (≥1-9%; LoE 1/GR A/AGO++). In case of ER negativity/progesterone receptor (PR) positivity (≥10%), immunohistochemical reevaluation should be performed. This phenotype is extremely rare and therefore false positivity for PR should be excluded [114] . Treatment duration of 5 years remains to be the standard of care. Extended adjuvant treatment (EAT) might be indicated in patients with increased risk of relapse based on the individual risk-benefit ratio. There are still no validated biomarkers identifying patients at increased risk of late relapse.
Premenopausal Patients
No changes have been made. All statements from 2018 are still valid.
Postmenopausal Patients
The recommendations from 2018 have not been changed. However, for patients with lobular breast cancer, a nonsteroidal AI should be preferred over exemestane (steroidal) due to better OS as previously shown by the MA.27 trial [115] (LoE 2b/GR B/AGO+). DOI: 10.1159/000501000
EAT in Premenopausal Women
In case of increased risk, tamoxifen therapy can be extended for up to 10 years (LoE 1a/GR A/AGO++). Based on the opinion of the AGO experts, EAT with 5 years of tamoxifen should also be offered to those patients with ovarian suppression and tamoxifen or AI for their initial treatment (LoE 5/GR D/AGO+). If the patient is confirmed as being postmenopausal within the first 5 years, endocrine therapy can be continued after 5 years of tamoxifen with 2.5-5 years of letrozole based on the results of the MA.17 trial (LoE 1b/GR B/AGO+).
EAT in Postmenopausal Women
After 5 years of tamoxifen, extended therapy with 5 years of tamoxifen is still an option in high-risk patients (LoE 1a/GR A/AGO+), but switching to an AI for 2-5 years should be preferred (LoE 1a/GR A/AGO++). If patients have received an AI-containing therapy (upfront or switch), only those patients who are at higher risk and have well tolerated AI therapy should be offered 2-5 additional years of AI (LoE 1b/GR B/AGO+). Factors including a clinical benefit from EAT are, e.g., initial treatment with 5 years of tamoxifen, positive lymph node status, T2/T3 tumors, high CTS5 score, or elevated risk based on immunohistochemical criteria and/or multigene expression assays [116] . EAT with AI can be safely interrupted for up to 3 months in selected patients who require a break based on the results of the SOLE trial [117] (LoE 1b/GR B/AGO+-).
Adjuvant Radiotherapy
As in previous years, the treatment recommendations for adjuvant radiotherapy were jointly developed by the AGO and the German Society of Radiation Oncology (Deutsche Gesellschaft für Radioonkologie, DEGRO). There is also consensus that hypofractionated radiation is the basis of adjuvant radiation therapy after BCT. Conventional radiation, on the other hand, has lost significance and is therefore only recommended with one (+). Complete renunciation of adjuvant radiation may be considered for patients with favorable prognostic factors and a life expectancy < 10 years due to comorbidities or age. In this context, partial breast irradiation may be considered as a therapy option in patients aged > 70 years (LoE 1a/GR A/AGO+). Boost irradiation of the tumor bed should be mandatory in premenopausal patients, whereas in the presence of a risk factor (>T1, G3, HER2-positive, triple-negative, EIC), boost irradiation should also be considered in postmenopausal patients.
In the case of mastectomy, postmastectomy irradiation should be mandatory in patients with more than three involved lymph nodes. In 1-3 involved lymph nodes and high-risk situation, postmastectomy irradiation should urgently be considered. At present, there are no subgroup analyses from the large studies on postmastectomy irradiation available that can clearly define specific low-risk cohorts. Boost irradiation during postmastectomy irradiation has no effect on breast cancer-specific OS [118] and should therefore be performed only in case of proven R1/R2 resection. For tumors close to or in touch with the pectoral fascia, but not growing beyond, a R0 resection should be assumed if the pectoral fascia has been resected.
In case of 1-2 involved SLNs and no consecutive ALND (according to the ACOSOG Z0011 criteria) and breast-conserving surgery, radiotherapy should encompass those parts of levels 1 and 2 located > 5 mm below the axillary vein. This clarification is due to the fact that the application of intensity-modulated radiotherapy significantly reduces the effective radiation dose in levels 1 and 2 compared to the application of a 3D or high-tangent radiation field [119] . If the ACOSOG Z0011 criteria are not met, the axilla should be irradiated according to the criteria of the AMAROS study.
Irradiation of the infra-and supraclavicular lymph nodes should be performed in cases with > 4 involved lymph nodes as well as in infestation of level 3 or proven infestation of the supra-/infraclavicular lymph nodes. In case of 1-3 involved lymph nodes, irradiation of infraand supraclavicular lymph nodes should be considered in the presence of risk factors (premenopausal patient and G2-3 or ER/PR-negative as well as central or medial tumor seat). However, micrometastases are excluded from this risk category. This also applies to the irradiation of internal mammary lymph nodes. Irradiation should not be performed in the presence of cardiac risk factors and concomitant trastuzumab therapy.
According to current data, the increasing use of molecular risk profiles does not constitute a basis for deciding to forego radiation therapy in the case of a favorable risk profile. The increasing data with regard to post-neoadjuvant therapy concepts must be taken into account since molecular therapies or cytostatics are also used parallel to irradiation. Therapy with the combination of trastuzumab/pertuzumab [120] and trastuzumab emtansine [99] , checkpoint inhibitors [121] , or capecitabine [122] is possible with respect to toxicity.
Breast Cancer: Special Situations
Breast cancer in pregnancy should be treated as close as possible according to guidelines for nonpregnant patients [123, 124] . However, staging, systemic therapy and radiotherapy do have some restrictions due to potential fetal harm. Recent cohort studies indicate that whole-Breast Care 2019;14:224-245 DOI: 10.1159/000501000 body MRI without a contrast agent provides valuable staging information and may be considered in individual high-risk cases (AGO+/-) [125, 126] . Surgery should be performed as in nonpregnant women and SLNB with technetium, but not with blue dye, is feasible [127] . Regarding systemic therapy, anthracyclines and taxanes seem to be safe for use in pregnancy after the first trimester [128] . Platinum salts may be considered (AGO+/-) based on data mostly from gynecological tumors [129, 130] . Radiotherapy, endocrine therapy, and monoclonal antibodies should be avoided during pregnancy [131, 132] . Early termination of pregnancy does not improve maternal outcome, and preterm delivery for maternal reasons should be avoided as well as delivery during chemotherapy-induced leukocyte nadir. The prognosis of patients with adequate treatment is not worse than that of nonpregnant women [122, 133, 134] .
Male breast cancer should be treated mostly according to that in females, especially with chemotherapy and HER2-targeted treatment [135] . Tamoxifen is the standard for endocrine treatment. Some evidence also exists for AIs and fulvestrant [136, 137] .
In inflammatory breast cancer, mastectomy is the standard of care (AGO+) [138] . Patients without distant metastases should receive chemotherapy and radiotherapy [139] .
In axillary metastases of occult breast cancer (axillary carcinoma of unknown primary), radiotherapy of the ipsilateral breast seems to improve outcome based on retrospective data (AGO+): In a large case series from the National Cancer Database, axillary metastases with an occult breast cancer were very rare (0.09%). Treatment with radiotherapy and axillary dissection was an independent predictor of OS in multivariate analysis (HR = 0.509, 95% CI 0.321-0.808, p = 0.004) [140] . Breast imaging should include mammography, ultrasound, and MRI [141] .
Metaplastic breast cancer is a rare subtype with an incidence of 0.2-5% of all breast cancers [142] . These tumors are characterized by an epithelial and mesenchymal differentiation and a high proliferation rate. These different components are the basis for the classification according to the World Health Organization criteria [143] . More than 90% of metaplastic breast cancers are negative for ER, PR, and HER2 but, in contrast, there is an overexpression of HER1 and cytokeratin 5/6 (stem cell and BRCA-like) [144] and the molecular profile is more basallike [145] . The clinical features show often large tumors at diagnosis (> 5 cm), frequent hematogenous metastases, and nodal involvement in about 20% of all cases. Imaging and gaining histology for diagnosis should be performed according to standard (AGO++). Due to the high frequency of hematogenous metastases, staging should encompass chest and abdominal CT (AGO++). Surgical treatment can be performed according to standard (including SLNB, AGO+), but mastectomy is more often necessary due to more advanced tumor stage and the goal of tumor-free resection margins [146, 147] . Adjuvant treatment consists of chemotherapy (even tumors are more chemoresistant) [148] , endocrine therapy (only in hormone receptor-positive tumors) [149] , and standard radiotherapy.
Breast implant-associated anaplastic large cell lymphoma, a rare peripheral T-cell lymphoma associated with microtextured implant surfaces, is increasing in incidence. It represents 3% of non-Hodgkin lymphomas and causes only 0.04-0.5% of all malignant breast diseases with an incidence of 0.6-1.2/100.00 women with breast implants [150] . The median interval to diagnosis of breast implant-associated anaplastic large cell lymphoma is about 8 years. The symptoms include swelling and late seroma (60%), solid tumor (17%), or seroma and solid tumor (20%). The histology is defined by a CD30-positive ALK T-cell lymphoma, which has to be reported as a serious adverse event to the Federal Institute for Drugs and Medical Devices (Bundesinstitut für Arzneimittel und Medizinprodukte, BfArM). The 5-year OS is 89% [151] . All newly diagnosed seromas more than a year after breast implant placement should be clarified by ultrasound and cytology (AGO++). In addition, breast MRI for confirmation of diagnosis, and consecutively the nodal status as well as PET-CT and bone marrow biopsy, should be performed (AGO++). Therapy includes implant removal (documentation of the implant) and total capsulectomy plus removal of tumor and suspicious lymph nodes (AGO++). Chemotherapy might be indicated in case of extracapsular extension of the tumor and radiation in case of unresectable tumor or residual disease (AGO+/-). In case of planned implant-based reconstruction, a risk disclosure for breast implant-associated anaplastic large cell lymphoma is mandatory. Semiannual clinical examinations for the first 5 years and semiannual ultrasound examinations for the first 2 years are recommended. In case of late seroma and surgically resected implant capsule, histological exclusion of an anaplastic large cell lymphoma is indicated [152] .
Complementary Therapy and Survivorship
The integration of complementary methods continues to be a challenge in the standard treatment of breast cancer. The two main reasons for this are (1) the still lacking general definition of complementary medicine and (2) the fact that only a few "conventional studies" exist that provide clear evidence of the efficacy of complementary approaches and risk-benefit ratios.
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Since it is estimated that more than half of the patients make use of complementary medicine, this is an important topic for the medical consultation. Patients should be made aware of possible risks and interactions with standard breast cancer therapy. They should be informed that complementary medicine can support their evidencebased standard therapy, but that they should not consider it as a substitute.
In 2019, the AGO recommendations "Complementary Therapy and Survivorship" did not change substantially compared to 2018. It has been added that diagnostic procedures offered in complementary and alternative therapy concepts without evidence (e.g., iris diagnostics) should not be recommended.
Further recently published studies underline the effects of physical exercise on breast cancer-related secondary lymphedema (LoE 1a/GR A/AGO+). A recently published systematic review including eleven RCTs found evidence that exercise can improve subjective and objective parameters in patients with breast cancer-related lymphedema [153] .
Evidence is growing that mind-body interventions, including cognitive therapies, behavioral therapies, relaxation techniques, and meditation, improve quality of life among breast cancer patients, and therefore clinical guidelines have begun to include recommendations. A systemic review and meta-analysis of 19 RCTs (n = 2,806) revealed evidence that mind-body interventions are efficacious for reducing fear of cancer recurrence, although further investigation are recommended to analyze the optimal integration of mind-body practices (LoE 1a/GR A/ AGO+) [154] .
Some small studies have shown an effect of yoga on perioperative shoulder and arm pain (LoE 2b/GR C/ AGO+) and music therapy on pain in women undergoing mastectomy (LoE 2b/GR C/AGO+/-) [155, 156] . However, the quality of evidence was low and the results were inconsistent. First pilot trials have investigated the feasibility and effects on quality of life of short-term fasting during chemotherapy in breast and ovarian cancer patients (LoE 3b/GR C/AGO+/-) [157] . Larger studies are needed to investigate the effect of fasting during chemotherapy.
Gynecological Issues in Breast Cancer Patients and Contraception
Treatment of Menopausal Symptoms
Classical hormonal replacement therapy to alleviate menopausal symptoms is not indicated in breast cancer patients, particularly in ER-positive disease (LoE 1b/GR B/AGO-), but might be considered in individual cases and after failure of other nonhormonal treatments (LoE 3b/GR B/AGO+/-) considering individual patients' combination of low-dose estradiol with tamoxifen (LoE 2b/ GR B/AGO+/-). Tibolone is contraindicated (LoE 1b/GR A/AGO-/-), while topical vaginal application of lowdose estriol may be used for urogenital symptoms (LoE 4/ GR D/AGO+/-). Menopausal symptoms such as hot flushes, night sweats, or sleep disturbances may be treated with various nonhormonal remedies, e.g., serotonin reuptake inhibitors (i.e., venlafaxine [LoE 1a/GR A/ AGO+]), which carry the potential to reduce hot flushes by about 60%. At SABCS 2018, a randomized doubleblind placebo-controlled trial of oxybutynin for hot flushes (ACCRU study SC-1603) was presented. Oxybutynin significantly improves the frequency and severity of hot flushes and was associated with a positive impact on several quality of life metrics. Patients on 5 mg (two times a day) experienced more reduction in hot flushes and improvement in more quality of life measures (LoE 1b/GR A/AGO+/-) [158] .
According to a randomized double-blind placebocontrolled trial, duloxetine (30 mg in one capsule daily for 1 week, followed by two capsules daily for 11 weeks, followed by tapering of the medication during which patients took one capsule daily for 1 week) in AI-treated patients was able to significantly reduce arthralgia (LoE 1b/GR B/AGO+) [159] .
The majority of studies on the efficacy of herbal treatments for menopausal symptoms -mostly hot flusheswere not conducted in women with breast cancer. Neither flax seed, black cohosh (Cimicifuga racemosa), St. John's wort, ginseng root, nor soy could improve menopausal symptoms.
Physical exercise and cognitive behavioral therapy have positive effects on menopausal symptoms and, to a lesser degree, on the sexuality and physical functioning of patients with breast cancer experiencing treatment-induced menopause (LoE 1b/GR B/AGO+). Mind-body medicine (relaxation training, yoga, hypnosis) is reported to result in a moderate and even significant improvement in scores of hot flushes, joint pain, fatigue, sleep, mood, and relaxation (LoE 1b/GR B/AGO+/+). These effects are seen even after longer periods of application and some months after stopping mind-body medicine. There are contradictory data about the effect of acupuncture on hot flushes, but in a review comparing twelve randomized controlled trials, the authors concluded that acupuncture had no significant effect on reducing hot flushes (LoE 1a/ GR A/AGO+/-) [160] . Acupuncture or electroacupuncture might be used to treat AI-induced joint pain (LoE 1b/ GR B/AGO+) [161, 162] .
Fertility Preservation
Counseling on fertility preservation is suggested in all patients who wish to retain their fertility (LoE 4/GR C/ Breast Care 2019;14:224-245 DOI: 10.1159/000501000 AGO+). Application of gonadotropin-releasing hormone analogs 2 weeks prior to chemotherapy has been shown to result in a higher rate of recovery of ovarian function after 2 years (LoE 1a/GR B/AGO+) and might have a moderate effect on fertility preservation (LoE 2a/GR B/ AGO+/-) [163] . No negative effect with regard to prognosis could be observed independent of hormone receptor status of the primary tumor (Fig. 6) .
Menstrual history is reliable only in women under 45 years of age. A more precise evaluation of the ovarian reserve (particularly in perimenopausal patients) may be obtained by the measurement of follicle-stimulating hormone and estradiol levels in the peripheral blood. Low anti-Müllerian hormone levels seem to be indicative of reduced ovarian reserve and chemotherapy-related amenorrhea in chemotherapy-treated breast cancer patients [164] . An antral follicle count, defined as the sum of the follicle diameters of all follicles of 10 mm in both ovaries, can be easily performed at little extra cost.
Contraception
All patients of childbearing potential must be counseled about adequate contraception prior to systemic therapy, since cytotoxic treatment, including endocrine therapy, by itself does not confer reliable protection against pregnancy. The majority of contraceptive measures have not been tested in women after breast cancer, and hormone-free methods are the first choice for patients with breast cancer.
Sexual Health
Sexual complaints are common in breast cancer patients and should be assessed. They include sexual desire disorder/decreased libido (23-64% of patients), arousal or lubrication concerns (20-48% of patients), and dyspareunia (35-38% of patients). Screening tools may help physicians to address sexual health issues (LoE 4/GR C/ AGO+).
Nonhormonal lubricants and moisturizers are the primary treatment for vaginal dryness. Silicone-based products may last longer than water-or glycerin-based products (LoE 1b/GR B/AGO+). Microablative fractionated laser or vaginal YAG/erbium laser may be an option for some patients to alleviate genital atrophy (LoE 2b/GR B/ AGO+/-) [165] .
Follow-Up of Breast Cancer
The rationale in breast cancer follow-up is the early detection of curable breast cancer events, i.e., breast or locoregional recurrence (LoE 1a/GR B/AGO++) or early detection of contralateral cancer (LoE 1a/GR B/AGO++). Early detection of symptomatic metastases is desirable (LoE 3b/GR C/AGO+); however, with regard to the early detection of asymptomatic metastases (LoE 1a/GR A/ AGO-), data are inconsistent and, most importantly, do not suggest a survival benefit.
Beyond improvement of survival, additional issues such as improvement of quality of life and physical performance and the reduction and early detection of treatment-related side effects are important concerns in this matter (LoE 2b/GR B/AGO+). In addition, reevaluation of current adjuvant therapies and the assessment or improvement of treatment adherence (especially to endocrine therapy) is an essential part of follow-up care (LoE 2b/GR B/AGO++). It should thus be pointed out that every patient has the right to obtain a second opinion (LoE 2c/GR B/AGO++); genetic counseling should be offered if indicated, as should hormone replacement therapy, prophylactic surgery, and breast reconstruction (LoE 2c/ GR C/AGO+). Further issues, such as pregnancy, contraception, sexuality, quality of life, menopausal symptoms, and specific psychological aspects, should be addressed proactively (LoE 4/GR C/AGO+). Inclusion of related persons (partner, family, friends, caregivers) in counseling is highly recommended.
Lifestyle modifications (cessation of smoking, fat-reduced diet, reduced alcohol consumption, physical activity, nightly fasting, distress reduction) and interventions with regard to comorbidities (diabetes) are further important aspects of follow-up.
From the patient's perspective, examination of the breast, reassurance, guidance and answering questions, evaluation of treatment including side effects, and psychosocial support are also essential.
Most importantly, follow-up examinations in asymptomatic patients in routine situations should not consist of tumor marker measurements, liver ultrasound, bone scans, X-ray, CT or PET scans, and monitoring of circulating tumor cells. For the detection of curable events, self-examination and physical examination in combina- In case of increased risk, such as age < 50 years, hormone receptor negativity, and decreased diagnostic accessibility C/D in mammography and ultrasound, MRI should be considered [166] .
In this context, screening for secondary malignancies according to guidelines (e.g., colorectal cancer, endometrial cancer, ovarian cancer, cervical cancer, lymphoma) is meaningful. Patients and physicians should be aware of the increased risk of myelodysplastic syndrome and acute myeloid leukemia after chemotherapy and lung cancer after radiotherapy to the chest wall, especially in smokers. Further, a DXA scan at baseline and a repeat scan according to individual risk in women with premature ovarian failure or in women on AI therapy are recommended [167] .
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